INTRODUCTION
Pain is more than a purely physiological phenomenon. Psychological, social, cultural, and environmental aspects all affect the pain experience (1) . Postoperative pain is still a common problem among intensive care patients, especially in the surgical intensive care unit (ICU) where the patients are affected not only by surgery but also by critical illness (2) .
Pain localization after heart surgery is usually in the chest and the sternum, which is directly connected to the type of surgery the patient has undergone -thoracotomy with sternotomy approach (2) (3) (4) . Patient pain levels after heart surgery have been described as mild to severe, (2, (5) (6) however, in Latvia it has been previously described as mild to moderate (7) .
Suboptimal pain management affects patient recovery and rehabilitation, contributes to lengthier hospital stay, and increases the use of healthcare resources (8) . Pain experienced during hospital stay is a traumatic memory that negatively affects health-related quality of life. Patients also experience a myriad of physical symptoms, such as weakness, fatigue, sleep disorders, and pain (9) (10) .
Pain management should be a multidisciplinary effort. In the current clinical setting, nurses are responsible for assessing and documenting pain, administering and titrating medication, as well as monitoring the patient, because nurses spend more time with the patient. A number of studies note the positive effect of the implementation of standardized pain assessment and documentation on patient care (8, (11) (12) (13) .
Clinics that use pain management protocols have noted an increase in staff education regarding pain management and sedation, and more efficient use of analgesic and sedative medications (14) . Benefits of routine pain assessment are a lower incidence of pain, lower pain levels, and decreased use of sedative and analgesic medications. Benefits also include a shorter length of stay in an ICU as well as better patient clinical outcomes and more intensive staff education regarding pain management (13) (14) (15) (16) .
Although pain should be documented along with received medication, it is often done inconsistently or inadequately (17) (18) . Pain assessment and documentation practices depend on the competence and knowledge of the healthcare team (15, 19) .
In the context of pharmacological treatment of pain, multimodal analgesia is becoming more and more widespread. It includes a combination of different pharmacological agents to decrease the need for opioids and their adverse effects. However, for multimodal analgesia to be carried out in an ICU, a multidisciplinary approach to pain management is needed (14) .
Recommendations for postoperative pain management after thoracotomy, including thoracotomy with sternotomy approach, include opioids, NSAIDs or specifically paracetamol (acetaminophen), as well as pregabalin, gabapentin and intravenous ketamine. Recommendations after coronary artery bypass surgeries are similar, except that only paracetamol is recommended from NSAIDs (20) .
Several organizational factors, such as a lack of personnel and excess workload, disrupt the efficiency and effectiveness of pain management. Overworked members of staff experience lack of time, which not only prevents them from carrying out their duties in full, but also negatively affects their communication with the patients. A lack of communication has a negative impact on the quality of healthcare in many contexts (8, 21) . It is necessary to gather data on patient outcomes and patient satisfaction, and especially on pain management to evaluate the quality of care (1, 22) .
Patient satisfaction with pain management is not directly connected with patient pain levels. Patient satisfaction can be high even if they experience high pain levels and patients admit that they are satisfied with the way healthcare workers discuss their pain and listen to their needs. It is not uncommon that nurses primarily educate patients about pain and discuss their pain management (6, (23) (24) .
Patient satisfaction is affected not only by the effectiveness of pharmacological treatment. Communication and the attitude of healthcare workers is also an important factor (1, 4, 22) . The relationship between the patient and the healthcare team is one of the reasons why patients can be satisfied with pain management even if their pain level is high (25) .
In summary, pain in intensive care patients after heart surgery continues to be undermanaged and patient satisfaction with pain management is not only affected by the efficacy of pharmacological treatment, but also by the skills and knowledge of the healthcare team. Therefore, the objective of the study was to identify pain management practices and describe patient satisfaction measurements for intensive care patients after cardiac surgery with sternotomy approach at a university hospital in Riga, Latvia.
MATERIALS AND METHODS

Design and objectives
A prospective, cross-sectional design was used to examine the following research objectives: (1) describe knowledge and competence of intensive care nurses, (2) assess postoperative pain for intensive care patients after cardiac surgery with sternotomy approach, (3) gather data about pharmacological treatment options and usage, and (4) assess patient satisfaction measurements regarding pain management in the first 24 hours after surgery. The hypothesis is that satisfaction with pain management is higher if an individualized pain management plan is used depending on patients' pain levels.
The sample
The data was collected from a convenience sample of consenting nurses and patients in one cardiac surgery ICU at a university hospital in Riga, Latvia. Out of 30 nurses currently working at the ICU, 21 nurses were eligible. The exclusion criteria were as follows: non-participation in patient care (head nurse), a prolonged leave, and weekend-only working schedule. Nineteen nurses returned the questionnaire and 15 questionnaires were filled out fully and therefore eligible for data analysis.
From the patient pool, 2 of the 82 patients initially approached refused to participate. Of the 80 participants 66.7% (n = 48) were males and 33.3% (n = 24) were females. Due to several exclusion criteria, the data about pharmacological treatment was gathered from 72 patients, the data about pharmacological treatment and pain measurements were gathered from 67 patients, and patient satisfaction questionnaire was completed by 52 patients (see Fig. 1 ).
Measures
Toronto Pain Management Inventory
The Toronto Pain Management Inventory was used to assess the expertise and competence of intensive care nurses (21) . The Toronto Pain Management Inventory is composed of a demographical part and 23 questions on a visual analogue scale (VAS), rated from 0 to 100. The questions examine the expertise of nurses in pain management, including analgesia, patient experience, and response to pain and professional issues. Items also examine evidence-based knowledge and common beliefs not based on scientific evidence. Individual VAS scores are summed for a total score of 0 to 2300, which is then converted to a percentage. The possible values range from 0 (least knowledge) to 2300 or 100% (most knowledge) (21) . The instrument was translated into Latvian and adapted for use in this study. Permission for use was obtained from the author.
Revised American Pain Society Patient Outcome Questionnaire
The 2010 Revised American Pain Society Patient Outcome Questionnaire (26) was used to assess patient satisfaction with pain management in the first 24 hours after surgery. It is composed of 12 questions, and of these, four questions contain four subquestions each. It measures the following aspects of patient satisfaction with pain management: (1) pain severity and relief; (2) impact of pain on activity, sleep, and negative emotions; (3) side effects of treatment; (4) usefulness of information on pain treatment; (5) ability to participate in pain treatment decisions, and (6) the use of non-pharmacological strategies. Answers are given on a visual analogue scale. In this study, the questions were analysed individually. The instrument was translated into Latvian and adapted for use in this study.
Research protocol
A research protocol was developed and used to gather data about pharmacological treatment, patient pain level after surgery, and usage of patient positioning for pain relief. The research protocol covered 24 hours after surgery and nurse participants were asked to register every analgesic medication that the patients received. Nurse participants were also asked to assess patient pain level 2 hours, 4 hours, 6 hours, and 12 hours after extubation. Instances of patient positioning with the aim of pain relief were also registered in the research protocol.
Procedure
Ethical approval was received from the Ethics Committee of Riga Stradiņš University and Pauls
Stradiņš Clinical University Hospital in January 2017. Written informed consent was obtained from patient participants and verbal consent was obtained from nurse participants. The research protocol was filled out from the moment of a patient's arrival in the ICU after surgery to 12 hours after extubation. The patient questionnaire was completed 24 hours after extubation and surgery or before the patient's transfer to a surgical care unit. Before the questionnaire was filled out, patients were assessed with the Confusion Assessment Method for the Intensive Care Unit (CAM-ICU) to assess delirium and altered mental state (27) . If CAM-ICU was positive (delirium present), patients were excluded from the questionnaire. Nurse assessment was carried out independently, before the collection of the patient data was started. During the study, nurse-patient pairs were registered. Nurse-conducted measurements were not independent of each patient, because usually the same nurse was assigned to more than one patient during the study. All data was collected by the principal researcher from 5 February to 16 April 2018.
Statistical analysis
Descriptive statistics were tabulated and analysed. Spearman correlation coefficient was used to assess associations between patient satisfaction measurements and contributing factors. Pearson correlation coefficient was used to assess associations between the pain levels registered in the research protocol and patient self-assessment of their lowest and highest pain levels. T-tests were also used to assess associations between different factors.
Results
Nurses' knowledge on pain
The Toronto Pain Management Inventory (21) was used to assess the nurses' knowledge regarding pain management. Nineteen nurse participants returned the questionnaire and 15 questionnaires were eligible for data analysis. The nurse sample was very diverse with regard to the age and work experience. Nurses' age ranged from 23 years to 59 years (X = 36 ± 13.3), general work experience ranged from 1.5 years to 40 years (X = 15 ± 13.37), and work experience in the ICU -from 0.5 years to 37 years (X = 10 ± 10.6). Nine nurses had a bachelor's degree in nursing, but only six nurses had received education about pain management. The Toronto Pain Management Inventory scores could be calculated for 15 nurses. The results ranged from 50% to 78% (N = 60.6 ± 7.3%), which can be described as average knowledge. Due to the small sample size and several inadequately filled questionnaires, the results could not be analysed question by question. During the study, each of the participating nurses cared for one to 13 patients.
Pharmacological treatment
The data on pharmacological treatment could be gathered from 72 patients. During analysis, the data was split into two groups -medication used before extubation and medication used after extubation (Table 1) .
Fentanyl was used in 100% of the cases and paracetamol (acetaminophen) was used in 77.8% of the patients. The medications were administered solely via the intravenous route. The post-extubation range of medications used increased as different routes of administration became possible.
Post-extubation fentanyl infusion was ceased in four cases, most likely due to opioid side effects, and replaced with a lidocaine infusion. Metamizole was used in four cases when pain did not subside after the use of ketorolac tromethamine. Similarly, a combination of metamizole and carbamazepine was also used in cases when ketorolac tromethamine did not alleviate the pain. Both pre-and post-extubation, a continuous intravenous infusion of either fentanyl or lidocaine was administered for baseline pain treatment in all patients. The administration of other medications, specifically in bolus injections, was used for breakthrough pain treatment (see Fig. 2 ).
Patient pain levels
Patient pain level measurements were obtained from 67 patients. As two patients underwent reoperation with reintubation, only one measurement of four could be obtained. For the remaining 65 patients, the pain level was obtained at 2, 4, 6, and 12 hours after extubation. In 27.7% of cases (n = 18), pain level was measured more than four times due to the nurses' initiative.
Pain levels can be described as mostly mild and tend to lower over time, with a mean VAS score of 4.33 two hours post-extubation to a mean VAS score of 3.12 twelve hours post-extubation. However, 2 hours post-extubation most of the patients had moderate pain (46.3%, n = 29, scale range 5-7), but 4 hours, 6 hours, and 12 hours after extubation most patients had mild pain (scale range 1-4). The incidence of severe pain also lowered over time, from seven cases (10.5%) 2 hours post-extubation to two cases (3.1%) 12 hours post-extubation. Over time, the number of patients not feeling any pain also increased, the maximum being eight cases (12.3%) at 12 hours post-extubation (see Table 3 ). Individual pain levels were calculated and tabulated including all available pain level measurements. Individual mean VAS scores ranged from no pain (2.98%, n = 2) and mild pain (68.66%, n = 46), to moderate pain (28.36%, n = 19) and severe pain (1.49%, n = 1). However, it should be noted that the patient experiencing severe pain had several drug intolerances and sensitivities, therefore only fentanyl could be used for pharmacological treatment (Table 4) .
Fig. 2. Number of medications received based on pain level (mean VAS)
For several patients (n = 52) who also completed the 2010 American Pain Society Patient Outcome Questionnaire, the pain levels registered in the research protocol could be compared to the self-reported lowest and highest pain levels. For the lowest pain level, a mean VAS score of 2.31 was recorded in the research protocol (scale range 0-7) and the self-reported mean VAS score was 1.99 (scale range 0-9). For the highest pain level, the results were a mean VAS score of 4.94 in the research protocol (scale range 0-10) and a self-reported mean VAS score of 5.77 (scale range 0-10). Differences in the measurements can be explained by a reduced sample size and the last pain level registered in the research protocol being at 12 hours post-extubation and self-reported pain levels registered after a longer period. However, there is a moderate positive correlation between the lowest registered and the lowest self-reported pain level (r = 0.548, p < 0.0005), and between the highest registered and the highest self-reported pain level (r = 0.424, p = 0.002).
Effects of patient positioning on pain
Instances of patient positioning as a method of pain relief were also registered in the research protocol. Patient positioning was done in 31.3% of cases (n = 21). In two cases, the effect could not be evaluated due to lacking pain measurements. The positioning process has been described as painful in several studies (28) , however, a change of position can act as pain relief. In 13 cases of this study pain levels decreased after positioning and did not change in six cases. Positioning was found to decrease the pain level from score 1 to score 5. In most cases (n = 8), the pain level decreased by 1 on VAS.
Patient satisfaction measurements
Patient satisfaction measurements could be obtained from 52 patients. The 2010 American Pain Society Patient Outcome Questionnaire was completed 24 hours after extubation or before the transfer of a patient to a surgical care unit. The questions on the use of non-pharmacological techniques were not analysed because they were not used during this study. The question on activities outside the bed was not analysed either because all patients participating in the study were under bed-rest orders. The remaining questions were analysed and tabulated (see Appendix 1). The least pain or the lowest pain level experienced was mild at 1.98 mean VAS score, but the worst pain or the highest pain level experienced was moderate at 5.77 mean VAS score. As for the percentage of time in severe pain, 40.4% of the patients (n = 21) did not experience severe pain at all during the first 24 hours. The pain relief was also high in the sample, with no patients experiencing zero pain relief and the majority of the patients (61.5%, n = 32) experiencing pain relief in the 80-100% range. Only 7.7% of (n = 4) the patients received mild pain relief in the 10-20% range.
Pain mostly interfered with activities in bed and for 9.6% of the patients (n = 5) pain prevented them from doing any activity. However, in 17.3% of cases (n = 9), the patients experienced no interference of pain in doing activities in bed. Pain did not interfere with falling asleep for 61.5% of the patients (n = 32) and sleeping was undisturbed for 57.7% of the patients (n = 30). For one patient, pain had completely prevented them from falling asleep and sleeping.
As for pain negatively affecting the mood and emotions, patients on average experienced it minimally: 67.3% of the patients (n = 35) did not feel anxious, 65.4% of the patients (n = 34) did not feel depressed, and 61.5% of patients (n = 32) did not feel frightened. The most negatively experienced emotion in the sample was helplessness, with 13.5% of patients (n = 7) feeling completely helpless.
The prevalence of medication side effects was also minimal. The least common side effects were itching and nausea, which were experienced by only 5.8% of the patients (n = 3). The most commonly experienced side effect was drowsiness experienced by 69.2% of the patients (n = 36). The majority of the patients also received information about their pain management (n = 43) and noted that the information was useful and that they could participate in decision making.
On average, patient satisfaction was high throughout the sample (Table 5 ). In the sample, only one patient was dissatisfied and rated their satisfaction with a score of 4 (scale range 0-10). Most of the patients (94.2%, n = 49), were very satisfied with a 9.24 mean VAS score. Fewer than half, or 44.2% of the patients (n = 23) rated their satisfaction with a score of 10 (extremely satisfied). Due to high overall satisfaction in the sample, the hypothesis of the study can be neither affirmed or denied. There is a moderate positive correlation between patient satisfaction and pain relief (r s = 0.466, p = 0.001) and a moderate negative correlation between patient satisfaction and emotion subscale measurements and the percentage of time in severe pain (r s = -0.509, p > 0.0005).
DISCUSSION
The data acquired in the study show that pain management after cardiac surgery is guideline-based and efficient. Recommendations for thoracotomy, also thoracotomy with sternotomy approach, include opioids, NSAIDs, or, specifically, paracetamol (acetaminophen) as well as gabapentin, pregabalin, and intravenous ketamine (20) . Before extubation, only the intravenous route of administration is used, and mostly a combination of an opioid (fentanyl) and a NSAID (paracetamol) is administered. Both baseline and breakthrough pain are treated: baseline pain with a continuous infusion and breakthrough pain with different types of medications and routes of administration (29) .
Post-extubation, the use of pharmacological treatments increases, including the guideline recommended gabapentin and pregabalin. An increased use of medications also shows that patient needs regarding pain management are considered (20) . A rare use of other opioid medications might be a sign of a relatively low general pain level.
Pain management should have an individualized approach according to the pain level (15) . Based on this study, an individualized approach is also used in the cardiac surgery ICU in Riga, Latvia. Patients with a higher pain level also receive more pain medication, although in other studies it has been noted that patients do not receive more medication even if their pain level is high (21) . A general low level of pain and the rare incidence of medication side effects are a sign of pain management being adequate and safe, according to patient safety practices (8) .
Even if patients in the sample have experienced pain more often (97.02% of cases) than in other studies, 80-82% accordingly, the pain level is relatively low and decreases over time (6, 8) . Previous data from the cardiac surgery ICU in Riga, Latvia was from 4.94 mean VAS score 2 hours post-extubation to 3.98 mean VAS score 24 hours post-extubation (7) . The pain level is slightly lower in this study with a 4.33 mean VAS score 2 hours post-extubation and 3.12 mean VAS score 12 hours post-extubation. The pain level, as well as the incidence of severe pain, tends to lower over time on average.
A sign of effective pain management is also the high pain relief (76.9%) and low incidence of severe pain (8.35%). Overall, the pain level on VAS score was lower by 2 points in comparison to other studies (5) , although that may be due to the small sample size. Severe pain was experienced by 1.49% of patients and moderate pain was experienced by 28.36% of patients, though in other studies severe pain has been noted in 3.3-39% of cases and moderate pain in 24.1-47% of cases (6, 24) .
A number of studies note the positive effect of standardized pain assessment and documentation on pain management (8, (11) (12) (13) . At the start of this study, no pain documentation was available or used in the cardiac surgery ICU and hospital. However, after the end of the study, a pain documentation form was successfully introduced and is now being used routinely. The intensity of patient care can be described as high, as shown by the administration of medications according to patient pain level and the usage of positioning as a form of pain relief.
Pain can intensify sleep disorders and negative emotions, which can also influence patient satisfaction (9-10), as can also be seen in this study. Patients experienced pain preventing them from doing activities in bed (4.69 VAS) and sleeping (2.02 VAS). The patient emotional state, which has been affected negatively, can be explained not only by pain, but also by the stay in the ICU in general. Studies have found that pain is a traumatic memory for 38% of intensive care patients (10) . The most commonly experienced negative emotion in this sample was helplessness, but it also was of low intensity (2.48 VAS) The patient emotional state should be taken into account and extra care should be taken while carrying out early patient rehabilitation with activities in and out of bed in an ICU. Pre-emptive pain relief administration before procedures is recommended with both pharmacological and non-pharmacological techniques (15) .
Other studies have found that a lack of time is a factor contributing to suboptimal pain management. The nurses noted that they did not have time to listen to patient concerns and their descriptions of pain, to give information, and to include them in decision making regarding pain management (8) . However, in this study, most patients received information about their pain management (82.7%) and found it to be useful (9.02 VAS). The patients were also included in decision making (8. 35 VAS), which shows that the nurses actively participated in patient care and spent enough time on communication.
Even though the nurses' knowledge regarding pain management was average (60.6%), as is also shown in other studies (21) , patient satisfaction was high. While analysing nurse-patient pairs, it was found that patients were satisfied with each nurse, with no correlation with the nurses' work experience, knowledge, or other factors. Other studies have also found that 93% of patients were satisfied with nurses' role in pain management and care (25) .
Patient satisfaction measures in other studies differed from 50% in 2013 to 70.4% in 2003 (23) (24) . However, in this study it was significantly higher at 98.1%. It can be explained by a small sample size and different cultural aspects. Nonetheless, it has been proven that patients could be satisfied with their pain management, even if they experienced high pain levels (22) .
The pain management approach includes analgesic medications, pain assessment and documentation, non-pharmacological techniques, and communication with the patient (14) . Although such factors as pain relief, incidence of severe pain and the impact of pain on emotions can affect patient satisfaction, it was very high in this study (9 VAS) . It shows that pain management was individualized to each patient depending on their needs and the pain level, with the use of both pharmacological and non-pharmacological techniques. A low pain level and high satisfaction indicate that pain management was qualitative, effective, and safe.
The limitations of this study were a small sample size and the data being collected by a single researcher. Further research is needed to draw specific conclusions and attribute them to entire populations and not just to the sample in this study.
CONCLUSIONS
Postoperative pain after cardiac surgery was mostly mild and pain management was guideline-based with the administration of fentanyl and paracetamol (acetaminophen). Patient satisfaction with pain management in the first 24 hours after surgery was high, even though the nurses' knowledge was average, which directs attention to the communication and the attitude as factors affecting patient satisfaction. Pain documentation and routine pain assessment is needed and patient pain levels and needs must be taken into account to ensure an individualized pain management plan, which is the cornerstone in successful pain relief and high patient satisfaction. 
